Background: The radical hysterectomy (RH) surgical technique has improved along the years. It is used for the treatment of cervical cancer, endometrial cancer when affecting the cervix, and upper vaginal carcinomas. Our aim was to describe the historical evolution of the technique after the introduction of laparoscopy at our institution.
Introduction
Radical hysterectomy (RH) remains as the preferred surgical option for the management of early stage cervical cancer (1) (2) (3) . Other indications include recurrence after radiation therapy, selected patients with upper vaginal carcinoma and other rare malignancies of the cervix (1, 2) . The goal of this surgery is to remove the tumor with free margins, to identify and to remove possible nodal metastases in order to plan the most appropriate adjuvant treatment (4) .
The first surgical approach to RH [abdominal RH, (ARH)] was made by Osiander and colleagues in the nineteenth century (1) . Although it is known that the first truly RH for cervical cancer was performed by John Clark in 1895, this surgery is mostly linked to Ernst Wherteim, due to his report on 500 radical hysterectomies and partial lymphadenectomies performed from 1898 to 1911 (1, 5, 6) . After that, Shauta described the first vaginal RH and Meigs established this
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Evolution of radical hysterectomy for cervical cancer along the last two decades: single institution experience surgery as the treatment of choice incorporating complete pelvic lymphadenectomy (1, 5) . With the introduction of laparoscopy, Dargent reported in 1987 the first laparoscopic assisted vaginal RH (LAVRH). After that, other surgeons such as Kadar and Querleu described combinations of laparoscopic and vaginal surgeries in 1993 (7) (8) (9) . The first total laparoscopic RH (LRH) with pelvic lymphadenectomy was reported by Nezhat in 1992 and Spirtos in 1996 (10, 11) . Currently, endoscopic RH is the gold standard (12, 13) although abdominal RH is an option in non-expertise centers (14, 15) . Among different types of RH included in the published classifications (6, 12, 16, 17) , currently the less radical options are preferred, including nerve sparing if possible in order to decrease the complication rates observed in the past (18) (19) (20) .
The aim of the present study was to evaluate the historical evolution of RH in three periods: abdominal RH, combination of laparoscopic and vaginal techniques and totally laparoscopic RH; as well as to compare perioperative and oncological outcomes. To analyze the disease-free survival rate, we computed from the day of surgery to the date of relapse/death or censored at the date of last follow-up visit in event-free subjects.
Methods

After
Descriptive statistics were carried out using mean and standard deviation for quantitative variables, and proportion and absolute values for qualitative variables. Comparisons for qualitative variables were carried out by chi-square test and for qualitative variables t-test and ANOVA were used. Disease free interval and overall survival were done using the Kaplan-Meier curves. Alpha error was set at 5%. All analyses were carried out using the software SPSS 15.0 (SPSS Inc., Madrid, Spain).
Results
We revised 102 cases of RH performed at our center during the study period. We divided the total of surgeries according to three time frames corresponding to the different decades: 1990-1999, 2000-2009 and 2010-2013. The baseline characteristics are shown in Table 1 .
The conversion to laparotomy rate was significantly different between groups. Table 2 .
No significant differences (P=0.124) were observed in the adjuvant treatment received among the three different groups. No adjuvant treatment was administered in 11 (78.5%), 36 (62.1%) and 15 (50%) cases, respectively; although radiotherapy was administered in 2 (14.2%), 8 (13.7%) and 8 (26.6%) patients, respectively; chemotherapy was administered in 0, 1 (1.7%) and 3 (10%) cases, respectively; whereas, concurrent chemoradiation was given to 1 (7.1%), 13 (22.4%), and 2 (6.6%) patients, respectively. Moreover, additional brachytherapy was administered to 1 (7.1%), 14 (24.1%) and 10 (33.3%) patients among the different periods of time, respectively (P=0.253).
The mean follow-up time was 109.9±83.3 months. According to the different groups the mean follow-up time was 207.3±30.3, 105.5±33.5 and 30.1±13.2 months respectively. No significant differences were observed in the rate of recurrences between the last two groups: 6 (10.3%) recurrences between 2000 and 2009 and 5 (16.6%) relapses between 2010 and 2013 (P=0.347). At the time of the last contact the patients free of disease were 12 (85.7%), 53 (91.3%) and 26 (86.6%), respectively (P=0.406).
When we analyzed the disease free interval we observed significant better outcomes in the group of laparotomy compared to laparoscopy (P=0.015) (Figure 1 ). 
Discussion
In this study we analyzed the evolution of RH in our center through the last 20 years. We found that the mean age and BMI increased through the study periods, although the last one did not reach statistical significance. A possible explanation could be that in the second and third period we increased the number of obese patients treated surgically referred from other centers due to the complexity of surgery.
There was a significant change in the route of surgery preferred in the last decade, in the second period only 36% were laparoscopic surgeries compared to the 87% in the last 4 years. As we have seen above, in the last study period the conversion rate was 0 compared to the second period when it reached the 19%. It is important to notice how the learning curve influences the outcomes in the laparoscopic approach of this surgery, as described by many previous papers (13, 15, 21) . In our study the route of surgery was significantly different among groups.
In a prospective study of 234 open radical hysterectomies from 12 European institutes including patients with cervical and endometrial cancer (22) , the mean operating time was 240 minutes, the median number of lymph nodes removed was 26, and they reported a 22% of postoperative morbidity (mainly urinary tract infection). Moreover, they found 30% of blood transfusion and a median hospital stay of 13 days. When comparing these findings to ours during the first period of study, we observed the same hospital stay and blood transfusion rate; however, our operating time and harvested lymph nodes were lesser. About this last point, we found a significant difference in the number of lymph nodes between the periods according with other authors who found that the number increased with laparoscopy (8, 13, 15) .
With the introduction of laparoscopic technique, we found that the operating time was longer but the hospital stay shorter (P<0.05). We also encountered decreased intraoperative estimated blood loss and less transfusion requirements using this technique (P<0.05). Authors have been tried to find possible explanations to these improvements, such as better visualization of small vessels, better hemostasis control, and the use of electro-cautery (10, 15, 21) . In a review of ten studies comparing LAVRH vs. ARH including 1,019 patients, it was found that mean blood loss, major postoperative complications and hospital stay were significantly lower for LAVRH (15) . The finding of less blood loss was consistently reported in other studies (7, 8, 10) . They also described an increased mean number of lymph nodes removed with LAVRH (15). Salicrú et al.'s review of LRH for early stage cervical cancer showed similar results although they reported no significant differences in the number of lymph nodes obtained (21) . Regarding complications, we found no significant differences but in the last period there was a decrease in bladder dysfunction, a relatively frequent complication in ARH (2, 3, 14) , probably caused by the introduction of nerve sparing technique in the last period. We did not observe differences in the rate of intraoperative complications comparing ARH to LRH as reported in other studies (7, 21) . It was intriguing that we found a not significant increase in wound infection rates during the last period; perhaps, this could be caused by the longer operating time, which needs to be investigated in the future. Our median tumoral size was similar in all the periods, bigger than 2 cm, which represents an important prognostic factor in cervical cancer (1) (2) (3) (4) 23) . However, its value is controversial for other authors (24) . Lymphovascular space invasion (LVSI) was presented in nearly 30% of patients for each period although it was not statistically significant. The presence of necrosis was significantly higher in the first period when we comparing it to the other two. An interesting study comparing multivariate to univariate analysis on prognostic factors for cervical cancer reported clinical stage, cell differentiation, depth of cervical stromal invasion, parametrial tissue involvement, and lymph node metastasis when univariate analysis was carried out; and non-scamous histological type, poor differentiation, parametrial tissue involvement and stromal invasion when multivariate analysis was performed (25) .
We found no significant differences in the rate of recurrences among the last two groups. Other studies have described recurrence rates ranging from 7% to 16% for ARH (23) and from 6% to 8% in LARVH and LRH (8) . However, we found a significant difference in the diseasefree interval between laparotomy and laparoscopy. In the study of Kato et al. (26) , the 5-year overall survival depending on the FIGO stage showed a decrease comparing the early stages to the advanced stages. In our study, 10% of patients in the third period were FIGO IIA1 stage, thus this could explain partially the differences in the disease-free intervals and the increment of recurrences that we observed among patients underwent laparoscopy. It also correlates with the increased number of patients who required adjuvant therapy, this could represent an interpretation bias of disease-free survival that needs to be taken into consideration, which disagrees with the general literature results. In spite of these findings, the percentage of diseasefree patients at the last contact was similar for all periods.
Conclusions
In conclusion, laparoscopic RH is a feasible procedure that shows truly advantages such as decreased surgical complications, shorter hospital stay, and earlier resumption to daily activities. Further studies are needed in order to clarify the oncological out comes of the technique.
